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just about once every school year it becomes
necessary for THE TECIINIC to remind the fel-
lows that they must patronize our advertisers.
The merchants of Terre Haute that do advertise
in THE TEcHNIC are making it possible, for with-
out their support it would be utterly impossible
to run a paper like this. Every one that attends
school here is here at least nine months in every
year, and can reasonably be expected to do at
least three
-fourths of his buying here in Terre
I ratite. But this is not sufficient V011 Mt1St (10
No. 3
your buying with the people that do advertise. It
is their right to expect that if they support your
school enterprises, that you will support their
business interests.
* * *
It has been the custom for either students or
alumni to supply "Rose Leaves" for THE TEcH-
NIC, Nit suitable material was not always avail-
able from these sources, and the staff began to
draw from new fields. It would seem that this
practice is advisable so long as the articles offered
are of value to TEcnNic readers. This month
we are very fortunate in receiving an.article from
one of Canada's foremost writers. Air. Warman
is a man of international fame as an author, and
we feel sure that "Cobalt—Aged Five" will be
read with interest and appreciation by all R. P. I.
men.
* * *
Much of the credit for the phenomenal suc-
cess of this year's football team is largely due
to three men, Coach Clark, Alanager Frisz, and
Captain Backman, whose unceasing efforts have
brought to Rose the Secondary Championship of
Indiana. Mr. Clark has already been engaged as
Coach of our next year's team, Mr. Frisz has
been elected as Graduate Manager of next year's
team, and it seems to us that the only thing lack-
ing now i, to elect "Back" Captain of what will
probably be the greatest football team that Poly
ever knew.
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CONSEIVATION OF POWER RESOURCES
1311 ST. CLAIR PUTNAM, '86.
(Read bcfore the Conserz,,ation Congress at the White House ill ifay, 19o8.)
Historically considered, the utilization of our,
power resources has undergone three character-
istic phases of development. In the first, power
was produced directly by natural forces, such as
falling water and wind, and its use necessarily
was limited to those places where these natural
forces were found. This led to the early growth
of industrial communities in such favored locali-
ties as is illustrated by the prosperity of the early
manufacturing establishments of New England
grouped about easily available water powers.
This might be called the period of water powers,
and in this country it held ascendency in the
manufacturing industries until about 1870.
The second phase was characterized by the
development of the steam engine, which rendered
practicable the utilization of the stored energy in
fuel as a source of power. During this period
the development of coal mines and rapid growth
of our railway systems imparted a tremendous
stimulus to commercial enterprise. Proximity of
water powers was no longer controlling, and fac-
tories were established at points selected by rea-
son of the availability of raw material, labor,
transportation facilities and markets, as well as
power supply. As in the first period, however,
the power necessarily was used where developed,
and the size of the plant was limited to the
requirements of the individual user.
Electrical transmission of power * is the new
art which now is resulting in another and radi-
cal change in methods of utilizing our power
resources, pei-mitting, as it does, development,
whether by water power or by steam, at points
most convenient and economical, and transmis-
sion to the consumer in form adapted to great
variety and convenience and use. This new de-
velopment in applied science calls for reappraise-
ment of the sources from which our power is
derived. The size of the power plant is no longer
limited to the repirements of the individual user,
but the power for entire communities can be sup-
plied from a single station. The enlargement of
tI is field of work, newly opened by the electric
t•ransmission of power from great distances, is
*Electricity, of course, is not a source of power—it
is simply the agent by which energy developed from fuel
and water is transmitted to the mechanism which utilizes
it. In speaking of electric power, therefore, it must be
borne in mind that such power is always produced pri-
marily by water wheels, turbines, steam engines, or gas
engines. With reference to their source, therefore, we
have only water power and fuel power to consider, but
with reference IIIplication it is convenient and instruct-
ive to compare water power, steam power, and electric
IS ; the two former being applied directly through
mechanical means to the.work, while the last named has
its origin in one or the other of the former, and is
applied through motors.
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now in active and practical development. As a
result, rapid changes are taking place in the meth-
ods of using power. New economies are possible
of accomplishment, and the resulting effect upon
the conservation and utilization of our power
resources is of the greatest importance.
Where power is developed from the combus-
tion of coal, wood, oil, or gas, our natural re-
sources as such are destroyed, and they can not
be replaced, excepting to a limited extent in the
case of wood and similar products. The supply
of natural oil and gas is limited and uncertain,
and the amount available is required for special
industries. The coal production of the United
States for the year 1906 was 41J.157,278 tons.
If the production of anthracite coal is continued
at only its present annual rate, the supply will
be exhausted in seventy to eighty years. Since
the beginning of our coal industry the produc-
tion has doubled approximately every ten years.
Assuming that this rate of increase can not be
maintained, but will become constant in about one
hundred and fifty years, it is estimated that the
supply of bituminous coal will be exhausted in
approximately seven hundred years.* But that
the coal production should become constant, even
one hundred and fifty years hence, implies that
our industries must become stationary, unless
other power resources are found. We can not
look forward to such a condition with equanimity.
Without coal our domestic and industrial life are
inconceivable, and our existence in great cities
and crowded communities is impossible unless a
substitute is devised. The future welfare of the
nation requires that all practicable means be em-
ployed for the conservation of the supply of coal.
Where power is derived from water powers,
winds, and tides, only energy otherwise wasted is
used. The energy thus extracted is added to our
assets instead of being a permanent loss, as is
* "How Long Will Our Coal Supplies Meet the In-
creasing Demand of Commerce ?" by Edward W. Parker,
U. S. Geological Survey. Presented to the American
Society of Mechanical Engineers. 1907-
the case with the combustion of coal. It is now
feasible and practicable to develop water powers,
wherever located, for electric power. In the ag-
gregate, the available water powers of the nation
greatly exceed the present power requirements;
but unless there is some curtailment in the rate
of our development, our water power resources,
while being of great magnitude, will not of them-
selves solve the problem of our future supply of
power. The amount of water power available in
the United States is not known. Some partial
estimates have been made, but these are neces-
sarily approximate, as exact figures can be ob-
tained only after careful survey and study, not
only of the existing physical conditions, water
flow, and available reservoir capacity, but of the
practicable auxiliary steam power that can be
profitably installed. The power of Niagara Falls
has been estimated by Professor W. C. Unwin at
seven million horse power. A partial estimate of
the water powers of the Upper Mississippi River
and tributaries places the available water power
at about two million horse power. The Southern
Appalachian regions can furnish a minimum of
nearly three million hOrse power.* Both of these
estimates can be greatly increased by including
the use of regulation reservoirs and auxiliary
steam plants. The water powers of New Eng-
land are more fully developed than elsewhere in
the country, though much remains yet to be done.
In the Rocky Mountains and the Far West there
are immense water power possibilities. Even ap-
proximate data upon which to base an estimate
of the total amount of available water power in
the country is lacking, though a good start in its
collection has been made by the War Department
and the Geological Survey with the limited means
at their disposal. It is probable that the water
power in the United States exceeds thirty million
horse power, and under certain assumptions as to
* "Water Powers of the Upper Mississippi and Trib-
utaries," and "Water Powers of the Southern Appa-
lachian System." by M. 0. Leighton, Chief Hydrographer,
U. S. Geological Survey.
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storage reservoirs this amount can be increased
to possibly one hundred and fifty million horse
power. Much depends U III.)rl whether regulation
reservoirs and reserve steam plants are included
in the estimate. Both have been demonstrated to
be practicable, and undoubtedly should be consid-
ered in any estimate made of the available water
power resources of the country.
Using the smaller figure of thirty million
horse power as an illustration, to develop an equal
amount of energy in our most modern steam-elec-
tric plants would require the burning opf nearly
two hundred and twenty-five million tons of coal
per annum, and in the average steam engine plant,
as now existing, more than six hundred million
tons of coal, or 50 per cent., in excess of the total
coal production of the country in 1906. At an
average price of $3.00 per ton, it wotAd require
the consumption of coal costing $1,800,000,o0o to
produce an equivalent•power in steam plants of
the present general type.
The supply of water power is limited, how-
ever, when the rapid rate of increase in our power
requirements is considered, and great care, there-
fore, must be exercised to insure the preservation
of our water power resources and to secure the
maximum practicable development.
Using the data furnished by the census returns
of i9o0, i9o2, and 19o5 as a basis, and applying
the prevailing rate of increase in the industries
included in these reports, and adding an equiv-
alent amount for the steam railroads, it is esti-
mated that the total installed capacity of prime
movers in all our land industries for the year
i9 o8 approximates thirty million horse power.*
*The following table, compiled from the latest cen-
sus returns, gives the installed capacity of prime movers
in the United States in the industries named at the dates
mentioned:
Installed
Horse Power.
Manufacturers, census 1905 
 12,765,594
Mines and Quarries, census 1902 2,753,555
Street Railways, census 1902 
 f '359,289
The average load on steam and other engines
is much less than their rated capacity, and, owing
to the overlapping of loads, it is probable that the
total average load does not exceed one-third or
one-quarter of this amount.
During the -11 thirty years the total amount
of power used in our manufactures and other
iI dustries has doubled approximately every ten
years. The fact that substantially the same rate
of increase has existed in coal production, rail-
road gross earnings, freight ton mileage. passen-
ger mileage, and the value of agricultural prod-
ucts, as well as in total power consumption, is a
striking demonstration of the close interrelation
and mutual dependence of these great factors
which, in the aggregate, measure the industrial
progress of the nation.
We can not foretell how long the present rate
Electric Light and Power Stations, census 1902. 1,845,048
Telephones, Telegraph and Fire Alarm Sys-
tems, census 1902  3,148
CuStom Flour, Grist and Saw Mills, census
I900 (omitted from census too5)  883,685
Steam Railroads, data from Statistics of Rail-
Ways, 1905,. equivalent power  3,750,00o
These figures include prime movers only. Dupli-
cations in the way of electric, water and air motors, and
rented power have been omitted. The equivalent power
used by the steam railroads is based upon the result of
calculations made by Lewis B. Stillwell andClair
Putnam in a paper presented by them to the American
Institute of Electrical Engineers, January, 1907, "On the
Substitution of the Electric Motor for the Steam Loco-
motive," and represents the installed power
-house ca-
pacity required for their electric operation .in the year
1905. Based upon maximum draw-bar pull, the power
of the 46,743 steam locomotives in the United States
0904) averages 600 horse power (census t505), but the
power developed when averaged over the entire year
approximates only 4o horse power. In order, therefore,
that the estimate of total power in the United States
shoulS not be misleading, the power used II.ur steam
railways has been taken at a figure that is comparable
with the installed power in oher industries, as, for ex-
ample, in electric railways where the installed capacity
in the power houses has been taken rather than the rated
power of the motor equipment, which is many tirnes the
power-Imuse capacity.
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of increase in our industrial enterprises will con-
tinue. This will be determined by the general
laws which govern industrial development and by
the increase in wealth. It is clear, however, that
if our power resources are exhausted or wasted
the result will be disastrous.
Of the total estimated power at present pro-
duced by prime movers, about twenty-six million
horse power is produced by steam engines, three
million horse power by water powers, and eight
hundred thousand horse power by gas and oil
engines. (Fig. 2.) These figures emphasize the
present position of the steam engine in our indus-
trial development and the relatively much less
important place now occupied by water powers.
Of the total thirty million horse power, in-
cluding the railroads, used in the country, it is
estimated that nine million horse power, or 30
per cent., is now utilized electrically.* (Fig. 3.)
This remarkable growth has been accomplished in
twenty-five years. The use of electric power at
the present time is being doubled approximately
every five years, as contrasted with the phenom-
enal doubling of the total power every ten years.
If the present rate of increase is maintained, elec-
trically-applied power will equal or exceed the
power mechanically applied in 1920. This great
growth is due to the convenience, earning ca-
pacity, and economy resulting from the use of
electrically-applied power. The significance of
this remarkable increase in the use of electric
power in manufactures and other industries lies
in the market thus provided for the utilization of
our water powers wherever located and whatever
their magnitude.
Where coal is the source of power, electric
transmission and distribution greatly reduce the
amount burned to perform given mechanical
work. This results from the substitution of a
*This does not include the electric power generated
in isolated plants and used for other purposes than man-
ufacturing. These plants are not included in the census
reports, and while they are individually small, the aggre-
gate electric power developed is large.
few large and highly efficient boilers and engine
for a larger number of relatively small and un-
economical ones, and from the introduction of
plant economies and skill in operation not attain-
able in the smaller plants. A material saving
is effected also in the application of the power
directly to the work through motors instead of
indirectly through inefficient countershafting and
belting.
A further material gain also results from the
fact that a large plant carrying the load formerly
carried, for example, by one hundred small plants
is operated under conditions more nearly approx-
imating uniformity of load, and therefore at
higher economy.
Greater economy can be obtained, even in our
large plants, through the more general use of
so-called fusel economizers, superheated steam,
higher vacuum, and better combustion under the
boilers. We may expect still higher efficiency
from the development of larger boiler and engine
units. These economizing appliances, which are
relatively unimportant in small plants, become of
great importance in large plants, and will have
still greater influence on steam practice as the
price of fuel increases and the cost of capital
decreases.
This discussion would be incomplete without
mention of the great possible fuel economy that
may result from the use of gas and other similar
engines. Though engines of this character ante-
date the use of the electric motor, their develop-
ment has been slow, and they occupy a relatively
unimportant place as power producers. The or-
dinary steam engine utilizes not more than 4 or
5 per cent. of the heat energy in coal, and our
best modern steam electric plants show a heat
efficiency not exceeding 10 or 12 per cent.*
With the gas engine and producer gas the heat
efficiency can be more than doubled, and still
higher efficiency seems probable with higher corn-
*"Pover Plant Economics," by Henry G. Stott, pre-
sented to the American Institute of Electrical Enginprs,
January. 1906.
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pression or through the use of other possible
improvements.f This is a most promising field
for development, and it is entirely possible that
the gas engine may revolutionize our methods of
using fuel for the production of power.
Beyond these gains, which may be considered
well within the limits of possible attainment by
present knowledge. there stands the theoretical
prospect of still greater economies, the possibility
of which can not be denied so long as methods
employed in developing energy from coal results
in a waste of from 75 to 95 per cent. of the
potential energy which nature has stored in the
coal. But the science of the present time does
not permit us to assume any radical increase in
efficiency of fuel engines beyond the limits which
I have indicated, and our only safe course is to
base our estimate upon the progress of the pres-
ent time, with such reasonable allowance for im-
proved economy as is dictated by recognition of
progress of the art along lines now within the
horizon of possible science.
Where water power is the source of supply,
electricity promotes economy for reasons iden-
tical with the foregoing, except that absence of
fluctuation of load is relatively less important;
but the great gain which results from electric
transmission is the utilization of water powers re-
mote from power markets. Where several water
powers along a stream are developed, it becomes
possible to utilize, in conjunction with the larger
and more cheaply developed powers, others which,
considered independently, could not be utilized to
advantage.
Prior to 1870 the use of water power in man-
ufactures exceeded that of steam power. Water
power expressed in percentage of the total power
employed has since steadily declined, falling from
48.3 in 1870 to 11.2 in 1905. (Fig. 4.) During
the corresponding period steam power increased
from 51.8 per cent. in 1870 to 78.2 per cent. in
t Report of F. W. Burstall to the Gas Engine Re-
search Committee of the (British) Institution of Me-
chanical Engineers.
1900. The census of moo showed a marked fall-
ing off in the rate of increase in the percentage
of steam power used as compared with the rate
prior to 1890, and this was accentuated in the
census of 1905, when the percentage of steam
power fell to 73.6 per cent. of the total. This
check to the ascendency of directly-applied steam
power was due to the introduction of electric
power. In 1890 electric power was negligible.
In 1900 it constituted 4.8 per cent. of the total.
In 1905 this had increased to 11.8 per cent.—a
marvelously rapid growth when the aggregate
increase of over one million horse power in five
years is considered. If the present rate of in-
crease prevails until 1910, electric power will have
reached 18 per cent, of the total and steam power
will have dropped to 68 per cent. If the same
rate of increase is maintained until 1930, electric
power as applied to the manufacturing industries
will exceed the amount of steam power applied
direct.
The tendencies illustrated by the changes that
have taken place in the methods of utilizing power
in manufacturing apply generally to other indus-
tries. The increasing use of power is phenom-
enal; the steam engine as a source of power is
paramount in them all, but the percentage of
electrically-applied power is increasing at nearly
double the rate of increase of the total power
used.
The extraordinary growth of the electric light-
ing industry is familiar to all. Unfortunately, the
results of the special census of 1907 are not yet
available, but the indications are that the five
years that have elapsed since the previous census
will show phenomenal growth. During these five
years the gross sales of the great electric manu-
facturing companies have doubled, and the pro-
portion of the output, consisting of electric power
apparatus and generating units of large size, has
greatly increased. An influential factor in the
growth during this period has been the rapid de-
velopment of long distance hydro
-electric power
transmission plants.
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Since the displacement S f horse and cable cars
in the cities, a few years ago, electric railways
have been extended to suburban and interurban
districts, and are rapidly forming a network over
the entire thickly settled portions of the country.
In the nature of their traffic many of these roads
are scarcely distinguishable from steam railroads,
and many railroads are using them as feeders.
In a few cases railroads have converted steam
operated branches into electric lines.
A beginning is being made in the electrifi-
cation of our steam railroads. The New York
Central, the Pennsylvania, the Long Island, the
New York, New Haven & Hartford, the Grand
Trunk, the Northern Pacc, the Erie the South-
ern Pacific and others have electrified portions of
their lines, and most of these are now in success-
ful operation. Many of these roads are extend-
ing the electric zone. Thus far most of this
development has been induced by terminal re-
quirements, tunnels, heavy grades, or other spe-
cial conditions which emphasized the advantages
to be derived from electric operatiom The in-
crease in capacity, convenience, and greater earn-
ing power, as well as the economies resulting
from electric operation, will stimulate the electri-
fication of steam railroads, just as these facthrs
bave stimulated the use of electric power in other
industries. The problem presented is larger be-
cause of the necessity of interchangeability of
equipment, and the development must necessarily
be gradual on account of the magnitude of the
interests and the large capital expenditures in-
volved. The railroads are among the largest con-
sumers of fuel, and electric operation, exclusive
of the use of water powers, would reduce the coal
consumption to less than one-half of that required
for similar operation with steam locomotives.*
During the past few years there has been re-
newed interest in water powers on account of the
*"On the Substitution of the Electric Motor for the
Steam Locomotive," by Lewis B. Stillwell and H. St.
Clair Putnam, presented to the American Institute of
Electrical Engineers, January, 1907.
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practicability of their use for the generation of
power and the electrical transmission of this
power to distant markets. The great hydro-elec-
tric development at Niagara was the first large
enterprise of this character, and has demonstrated
its practicability. The census of i9o5 gives a
partial list of long distance hydro-electric plants
developing power aggregating six hundred thou-
sand horse power, and this list can now be largely
increased. Our most desirable water powers are
being absorbed rapidly, and it becomes important,
therefore, for us to take stock of our water re-
sources and fonnulate plans for their control and
proper utilization.
In the improvements that have been made
on navigable rivers, too little attention has been
given to the development of the incidental water
powers. On some waterways, as in several in-
stances on the Mississippi River, immense sums
of money have been appropriated and expended
on especially difficult portions of the river. If this
money could have been made available in large
amounts, instead of by driblets over periods of
many years, water poweis •of great value could
have been developed and the navigation' eltect-
ively and permanently improved. Unfortunately,
heretofore this has not been our policy. Too
often the appropriations have been inadequate for
carrying out the work as it should be done, and
frequently the work has not followed any well-
digested plan.
With the data at hand, it is impOssible to make
an accurate estimate of the amount of power that
can be tleveloped incidental to .river navigation.
A partial estimate of the power developed at
existing government locks and dams places the
amount at one million six hundred thousand horse
power.* This is based upon the mean low water
discharge for three months. This subject should
receive careful consideration. Improvements in
navigation should be made only after thorough
*"Available Water Powers of United States GOV-
ernment Locks and Dams," collected by M. O. Leighton,
United States Geological Survey.
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study of the possibilities of power development.
On the other hand, many water powers are on
streams that are navigable, or are possible of
canalization, and these streams should be devel-
oped for power purposes only after careful exam-
ination has been made of the possibilities of the
stream forming a link in the system of inland
waterways.
There are many streants that are not now nav-
igable, or are navigable for only a portion of the
season, that can be canalized and converted into
streams of great commercial value. The use of
our waterways for both power development and
navigation causes no conflictk; these uses are, in
fact, correlated and their interests harmonious.
Where it is necessary to place a dam across a
stream to develop power, the slack water so pro-
duced, with the addition of locks, renders other -
wise impassable stretches of river available for
navigation. Every water power development is
vitally interested in obtaining a uniform flow of
water. This exactly meets the requirements of
navigation. The approximate realization of reg-
ularity of flow can be attained only by the con-
struction of headwater regulating reservoirs and
tVe preservation of our forests. Every water
course that is improved for the production of
power and for navigation produces, therefore,
vigorous self-interested allies in the cause of for-
est preservation, headwater regulation, and the
maintenance of conditions which are favorable to
both interests.
Considerations which affect the of our
rivers and streams, as sources of power and for
navigation, apply also to canals. Heretofore,
canals built for transportation purposes have not
been used, to any great extent, for the develop-
ment of power. In some cases this has been on
account of the limited supply of water, but more
frequently it has been due to the great difficulty
experienced by the animals in towing boats
against the rapid current produced in the canal
I y the flow of water to the water wheels. In
recent tests it has been demonstrated that canal
boats can be towed by electric towing machines
at a much lower operating cost than is possible
with animals, and that operated in this manner
the speed can be greatly increased.* The first
cost of electric equipment is relatively large, but
the change to electric towing will pay handsomely
when the volume of traffic is sufficiently large
The traffic required is well within the ultimate
capacity of the canal. With electric towing the
increase in the rate of current flow introduced by
the development of water power on the canal is
not a serious impediment to navigation.
There are large areas in the Western States
where the soil is of wonderful fertility, but 
gation is essential to the successful growing of
crops. The cultivated lands usually lie in valleys,
and water .is carried to them through long and
oftentimes wasteful gation ditches. In many
cases the water could be utilized for developing
power on the headwaters of the streatns without
injury to the irrigation interests, as is illustrated
by the excellent work now being done by the
Reclamation Service. The development of water
power will introduce another party whose self-
interest dictates the use of every available method
of preserving the volume of water supply, its
continuity and regularity of flow.
In some cases gation channels can be con-
verted into canals suitable for at least limited
navigation, and where practicable this should be
done. Some types of apparatus as now developed
for towing canal boats by electricity require but
little space along the side of the ditch, and can
be installed, usually, without additional grading
wherever an irrigation ditch can be constructed.
Electric towing can not be economically practi-
cable, however, unless the traffic reaches a con-
siderable volume. With animal power the addi-
tional capital investment is small, and is propor-
tional to the amount of business handled. With
* "Notes on Electric Haulage of Canal Boats," by
Lewis B. Stillwell and H. St. Clair Putnam, presented
to the American Institute of Electrical Engineers, March,
1908.
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electric towing the first cost is large, and mani-
festly sufficient traffic must be secured to meet
the capital charges before profits can be realized.
What has been said upon the subject of irri-
gation canals applies to the development of the
water supply for our cities. This work, like irri-
gation, should be carried out so as to develop the
maximum water power possible without injury to
the water supply.
The preservation of the purity of water for
domestic use is of great importance to the wel-
fare of the nation. A consideration of this sub-
ject, as well as of navigable waterways, canals,
irrigation and water powers, emphasizes the abso-
lute necessity of competent supervision of the
natural water resources of the country.
The flow of water in many streams annually
fluctuates between wide limits. The low water
periods limit the profitable water power develop-
ment and the high periods often cause disastrous
floods. On most streams the average rate of flow
for the year is many times the minimum flow. It
is possible in some cases to utilize a flow approxi-
mating the average by constructing controlling
reservoirs on the headwaters of the stream. Our
Great Lakes form a natural reservoir of this
character for the Niagara River. The Upper
Mississippi has great natural reservoirs which
assist in regulating its flow, and which easily can
be made very effective in its control. The notable
floods of the Ohio River can be greatly reduced
by the construction of controlling reservoirs on
its headwaters, which will result in the saving
of millions of dollars now annually destroyed.
On a stream which I recently investigated the
minimum flow furnishes but two hundred horse
imwer. The construction of a storage reservoir
increases the continuous twenty-four hour power
that can be utilized to eight thousand horse power.
If storage reservoirs could be constructed on the
Susquehanna River, upon which a great water
power development is now in course of construc-
tion, so as to obtain a uniform flow throughout
the year, the available power at this site would
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be increased from a minimum of thirty thousand
horse power to two' hundred thousand horse
power. While it is impracticable to construct res-
ervoirs capable of holding back all flood waters,
it is, nevertheless, certain that material gain would
result from well-directed efforts along the lines
suggested.
On account of the great annual fluctuations
now existing in stream flow, it has been found
profitable to install steam plants supplementing
the water power during seasons of low water.
This method, on account of its expense, greatly
handicaps the full development of our water
powers and increases the amount that must be
charged for the power. Under given conditions
the most profitable amount of water power to
develop and the best size of steam plant to install
can be determined with great accuracy. The re-
serve steam station need not be located at the
water power; in fact, it preferably should be
located at or near the Market for the power when
that is distant, as greater reliability and continuity
of power supply is thus secured. Headwater reg-
ulation would greatly reduce the necessity for
such auxiliary steam plants.
Similarly, the water power which can be pur-
chased economically by a prospective customer
who already has a steam plant in operation can
be accurately determined. This amount depends
upon the relative cost of generating different por-
tions of the load by steam as compared with the
amount charged for the water power supplied.
In its economical application this method of oper-
ation works out so that the water power plant
carries the steady portion of the load where the
coal consumption per horse power capacity is
greatest, and the steam plant is called upon to
carry the peaks only where the coal consumption
per horse power is least.
In addition to their reserve function, in time
of low water or flood, auxiliary steam plants and
interconnected plants are valuable as insuring the
continuity of power supply. If the lines are run
overhead, as they must be for long distance trans-
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mission in the present development of the art, all
electric transmission plants are subject to occa-
sional short interruptions due to storm, lightning,
or malicious mischief. It is economical and de-
sirable to tie together two or more plants, thus
-greatly increasing the reliability of service. If
one plant or transmission line fails, the others can
be pushed to take the load. From an engineering
standpoint, and from the standpoint of the cus-
tomer as well as the power producer, this method
of operation has great advantages.
In 1905 the value of the product of our man-
ufactures amounted to $16,866,7o6,985; the total
receipts of the steam railroads were $2,325,765,-
167. In 1900 the total value of agricultural prod-
ucts reached $4,187,892,7o6.
In manufacturing, the value of the product
was $1,152 for each horse power installed, and
yearly wages amounted to $248 per horse power.
In the railroad industry the gross receipts
amounted to $555 and the yearly wages to $224
• per horse power, rated upon a basis comparable
to that used in the census report covering man-
ufactures.
I have selected these two classes of industry
for the reason that they use the bulk of the power
and illustrate its tremendous productiveness in
increasing our wealth.
These figures emphasize the vast financial im-
portance of our power resources and the necessity
of their conservation and their intelligent devel-
opment. Much can be accomplished by the Na-
tional Government in connection with irrigation
of national lands and the improvement and pres-
ervation of navigable waters. The State govern-
ments can greatly assist in this work, within their
respective territories.
A reliable census of water resources is greatly
needed. The Geological Survey has accomplished
much in measuring and recording the flow of
streams, but the work done is small as compared
with that which remains to 1:;e done. Obviously,
in order that records of this character shall con-
stitute a uniform and safe basis for the very large
capital investment which must be made in the
future in order that our water power resources
shall be properly utilized and our fuel supplies
conserved, they should be made under the imme-
diate direction of the National Government.
The National Government can render great
assistance also in the research work which it has
undertaken into the better utilization of our fuels.
Excellent results have been obtained by the able
corps of engineers engaged on this work; but
when we consider that we are now utilizing but
5 or 10 per cent, of the heat value in fuels, it is
evident that much remains to be done.
Power and transportation are the two great
physical bases upon which modern industrial de-
velopment rests. Without power our methods of
transportation must revert to a level with those
existing in China. Up to the present time, while
Nation and State have regulated, and in some
degree aided, in the development of transporta-
t;on, the power resources of the country have
been utilized or wasted by the private individual
and the corporation, with little hindrance and still
less assistance from the constituted authorities.
Next to individual enterprise, the most essential
factor in the development of our national re-
sources is wise governmental regulation so applied
as to insure the vigorous working of individual
initiative, and at the same time prevent the waste
by individuals of that which is vital to our na-
tional welfare and to secure in the utilization of
our natural resources the highest practicable de-
gree of economy which scientific knowledge and
engineering skill can attain.
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RECENT IMPROVEMENTS IN LIFTING MAGNETS
BY A. C. EASTWOOD, '98.
The first commercial lifting magnet was placed
in service in this country about thirteen years ago.
This magnet was designed by Mr. S. T. Wellman
for handling plates and slabs, and proved %t
satisfactory for such service. The design was
later refilled and improved upon by Mr. E. B.
Clark, then Electrical Engineer for the South
Works of the Illinois Steel Company.
The manufacture of lifting magnets of both
the Wellman and Clark types was Iiiup by the
Electric Controller and Manufacturing Company
(then the Electric Controller and Supply Com-
pany) more than ten years ago. A special mag-
net testing machine was designed and installed,
and much valuable data bearing on•the design of
lifting magnets was secured.
Many magnets of the Clark type have been
. mann factured and sold, and have given excellent
results in the handling of smooth homogeneous
material, such as plates, blooms, and slabs. These
magnets, however, were useless for handling
rough and detached material, such as pig iron,
crop ends, and scrap. A magnet which would
readily lift a steel ingot weighing ten thousand
pouruls would not lift a single pig of iron weigh-
ing one hundred pounds.
Many attempts were made to perfect a magnet
for handling pig iron and scrap, since obviously
the large amounts of such raw material handled
by tedious hand methods at all steel and iron
works and foundries offered a tremendous field
for the saving of labor, providing a practical lift-
ing magnet could be developed for the purpose.
Perhaps the first experiments in this direction
which gave promise of commercial results were
I ade at the West Seneca plant of the Lacka-
wanna Steel Company under the direction of Mr.
Edmondson and Mr. L. R. Palmer, a lifting
magnet being constructed which actually lifted
pig iron, though in rather small quantity, taking
iIto consideration the weight of the magnet and
its current consumption.
The first commercially successful lifting mag-
net for handling pig iron, scrap, and miscellaneous
magnetic material was placed on the market by
the Electric Controller and Manufacturing Com-
pany in March, i9o5. This magnet was built in
twI sizes, commercially known as No. and
Type S Magnets. Over one hundred and fifty of
these magnets have since been placed in service,
and at a conservative estimate saved to the iron
awl steel trade of this country at least half a 
lion dollars in the cost of handlina material within
the pa.st year. This type of magnet has also been
introduced in Germany and England.
In view of these facts there can•be no doubt
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that Type S Magnets as manufactured by the
Electric Controller and Manufacturing Company
have become satisfactory and reliable tools—more
dependable, in fact, than the cranes which carry
them. This company, however, has not been con-
tent to rest upon the satisfactory results thus
far obtained with its "Type S" Magnets, but has
been constantly at work on improvements both in
the direction of dependability and in increased
efficiency in the handling of material.
Unquestionably a successful lifting magnet
must withstand in service more severe abuse and
rough handling than any other type of electrical
apparatus. In operation it is suspended from the
hook of a crane (frequently not equipped with
a lowering brake), and may be dropped at high
speed upon the material to be lifted, which may
be comparable almost to dropping the magnet
from a second-story window. In service it will
be swung against cars, charging boxes, piles of
pig iron, etc., and must be capable of withstand-
ing the blows and shocks which result. It must
operate under all weather conditions, day or night,
irrespective of rain or snow, and its insulation
must withstand a voltage much higher than line
voltage, due to the inductive kick which occurs
when the circuit of the magnet is opened. Its
winding must not be injured by the large amount
of heat which is necessarily generated within it,
but preferably also should not be damaged by
external heat when the magnet is called upon to
handle hot material.
Among the accompanying cuts, Fig. i is a
typical cross-section of a Type S. A. Magnet, and
shows the arrangement of parts which by expe-
rience has been found to meet the severe and
exacting requirements of service.
In Fig. i„N is the body or framework of the
magnet, which is an annular casting of special
electrical steel heavily ribbed on both its upper
and onter surfaces. The ribs serve to add largely
to the surface available for dissipating heat, and
are so disposed as to stiffen the magnet case me-
chanically and at the same time to add to the
cross-section of the magnetic circuit.
B is the core of the magnet, which is stir-
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rounded by the winding, C. This winding is com-
posed of a series of coils, each wound with a
conductor in the form of a copper ribbon or strap,
the turns of which are insulated with asbestos
ribbon. Neighboring coils are mechanically sep-
arated and electrically insulated by non-combus-
tible insulating discs, D. The coils are wound
upon a heavy brass form, E, which resembles a
spool with one head removed. This form serves
to support the coils during the process of winding
and insures coils of uniform and perfect shape,
since there is no danger of springing or otherwise
distorting the winding. After the last or upper-
most coil is wound and the outer disc of insula-
tion in place, the entire winding is rigidly clamped
to the form by means of radial straps, P. which
are bolted and locked in place, thus making the
winding and the brass form which carries it a
rigid unit. The completed winding is then dried
in a steam-heated chamber under a vacuum, and
when the initial drying process is completed the
winding is impregnated with a plastic insulating
compound—first under the influence of a vacuum
and then under air pressure, and finally is again
dried under a vacuum. This results in a winding
not only fire-proof—not a particle of combustible
material being used in its make-up—but what is
of still greater importance, the winding is thor-
oughly water-proofed. The completed winding
is then placed in the magnet case.
It will be noted that the form E is provided
with an outer flange, C1, and an inner flange, e2.
in addition to the central upwardlv-extending
flange, e2, which centrally supports the winding.
The inner and outer flanges are carefully finished
and engage with finished surfaces on the inner
and outer pole faces of the magnet case, thus
completely sealing the lower face of the winding
chamber, a water-tight joint being insured by
clamping the flanges in place with screws, el, e4,
spaced four inches apart entirely around the
flanges, el and e2. Since the winding is clamped
to the form E by the radial clamps F, and the
form E is clamped in the magnet case by screws
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placed four inches apart entirely around its inner
and outer edges, it will be readily seen that the
winding is rigidly held against displacement—a
result which can not be reliably obtained by means
of wedges or similar expedients.
With the winding thus assembled in the mag-
net case, the lower face of the coil form E is cov-
ered by a heavy annular plate of non-magnetic
manganese steel, G. which in turn is held in place
by pole shoes H and I, bolted respectively to the
inner and outer poles of the magnet case. Both
of the pole shoes are provided with shoulders,
which protect the clamping bolts from shearing
strains. The heads of the outer clamping bolts.
J, are located between adjacent ribs on the outer
surface of the magnet case, where they are pro-
tected from abrasion.
The wearing qualities of manganese steel are
well known, this material being used for frog
and switch points on modernly-equipped railways,
both electric and steam.
The Electric Controller and Manufacturing
Company early investigated the fitness of this
material for use in wearing plates for lifting
magnets, and about two years ago a quality of
mpnganese steel was found which answered the
purpose admirably, it being both hard and tough
and at the same time practically non-magnetic.
In the cross-sectional view it will be noted
thpt the manganese steel plate G carries raised
shoulders around its inner and outer peripheries.
by means of which the plate is made to seat
against the magnet poles, and an air space or
cushion is left under the winding at g. This re-
sults in the shocks taken by the outer plate G
being transmitted directly to the magnet frame
instead of being taken by the winding, as would
necessarily be the case if only a single bottom
plate were used.
The pole shoes are so disposed with respect
to the outer plate G that none of the clamping
surfaces can become battered over, and, there-
fore, the plate G nmy always be readily renewed.
It will be seen that the entire lower or wear-
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ing face of the magnet is renewable, and that
these renewals can be readily effected in the field,
there being no necessity of in any way exposing
or disturbing the winding or breaking the water-
tight joint between the coil form E and the frame
of the magnet.
The arrangement of terminals also deserves
attention, since, no matter how good the design
in other respects, if the terminal construction be
weak, trouble is certain to result from this cause.
In Type S. A. Magnets the terminal cavity is
surrounded by raised walls, K, K, cast integral
with the magnet case, and of such thickness as to
be as strong as the magnet case itself. The ter-
minal cavity is closed at the top with a heavy steel
cover, L. which seats against a gasket to form a
water-tight joint, and is firmly bolted in place, the
heads of the bolts being protected from abrasion
by the walls of the terminal cavity. All of the
terminal parts are thus inclosed in a water-proof
box of steel. The terminals themselves, as in the
earlier Type S Magnets, are of the plug type,
which permits of quick attachment and detach-
ment of the service wires. Numerous improve-
ments, however, have been made in the details of
construction. The female members, M, of the
terminal are inclosed in an insulating tube, so that
a ground or short circuit can not result even if
the service wires are left hanging from the crane
with current on. The insulating tubes are each
incased in a steel tube to prevent abrasion of the
insulation, and these steel tubes fit closely in bab-
bitted openings, N, in the side of the terminal
chamber. The male members, P. of the plug con-
nectors are mounted upon a heavy plate, R, of
fire-proof insulating material, which closes the en-
trance to the winding chamber, and is seated upon
a gasket to effect a water-tight joint. The plugs
proper are separable from the terminals by re-
moving the nuts which hold them in place. The
plugs and also the plate R may, therefore, be re-
moved without throwing any strain on the con-
nections to the winding, the connections consist-
ing of loops of very flexible copper ribbon, these
loops being stowed away in the boxlike ends of
the terminal studs. This construction permits of
great flexibility, and at the same time makes it
impossible for the flexible leads which connect to.
the two ends of the magnet winding to come into
accidental contact. These features of construc-
tion indicate how carefully the design of Type
S. A. Magnets has been thought out and worked
out from a mechanical and electrical standpoint.
In addition to these structural features the
Electric Controller and Manufacturing Company
have incorporated in the design of Types S. A.
Magnets the results of long experience and care-
ful study of the best proportions for securing
maximum efficiency in handling material. By
maximum efficiency is meant the ability to handle
the largest amount of material in a given time
with minimum total consumption of current. In
this respect the results obtained with Type S. A.
Magnets far surpass any results which have been
obtained in the past. As an instance, the No. 4
Type S. A. Magnet, forty inches in diameter, lifts
substantially as much as older forms of magnets
of fifty inches in diameter with substantially the
same current consumption, but weighs two thou-
sand pounds less. Comparing the performance
of the two magnets on a five-ton crane having a
25 h. p. hoist motor, with equal lifts, the No. .4
S. A. Magnet has the advantage of two thousand
pounds in total load to be lifted, or 20 per cent.
of the total hoisting capacity of the crane. This
will mean a saving in current consumption of
twenty amperes on the ,part of the hoist motor,
and by virtue of this lower current consumption
and lighter load the hoisting speed will be higher
an/ the amount of material handled in a given
time will be materially increased.
Proportionable increases in efficiency are
shown by the No. 5 and No. 6 Type S. A. Mag-
nets, the No. 6 Magnet being without question the
most powerful commercial lifting magnet which
has ever been constructed.
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ALUMNI NOTES.
Mr. H. E. Shryer, '05, writes that he has been
transferred to the laboratories of the A. S. &
T. P. Company at the U. S. Works, Demmler,
Pa. He met Sproull, '05, instructor at Carnegie
Tech., and was called "Mr." Shryer in true ped-
agogical style, and seems no longer the jolly
"Battle-ax Johnny" of yore. Mr. Shryer has
been a visitor at the Clover Club, accompanied by
D. D. Wright, '05. This club is composed of col-
lege men from different schools now with West-
inghouse.
Harold McComb, S. with the General Elec-
tric Company, has recently been transferred from
the Schenectady office to the office at Columbus,
Ohio.
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Roy Thurman, 'o6, has been heard from as
doing very well in the Mining Equipment Depart-
ment of the General Electric Company at Sche-
nectady.
E. H. McFarland, '04, was home in Craw-
fordsville for his Thanksgiving-day dinner. 
cinnati diet may do well enough for a steady
regular, but not for November 26th last.
W. L. Uhl, '08, writes that he has accepted a
position in the office of the Engineer of Mainte-
nance of Way on the C., B. & Q. R.
coln,He went to work the first of Decem-
ber, after having held a temporary position with
Mr. H. H. Hossman, Consulting Engineer, of
Portsmouth, O.
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COBALT-AGE FIVE
BY CY. WARMAN.
Once a chief fire ranger saw a bird flying in
the forest, and he said at once : "It flies like a
yamphod." He raised his rifle, which he carried
for wolves, and creased the strange bird, which,
being unused to animals with guns, had lighted
on a dead limb.
"Oh, joy !" cried the nature student, picking
uI the dead bird. "It is surely a yamphod."
He had it mounted, and carried it triumph-
antly to the wise man at the capital, who knows
all the birds and beasts and can call them by their
first names.
The wise man eyed it and asked : "Where did
you find it ?" And the ranger answered : "In the
Highlands of Ontario."
"Then," said the wise man, "it is not a yam-
phod ; it looks like a yamphod, and I make no
doubt it flew like a yamphod ; but it is not a yam-
phod, because the yamphod does not occur in that
locality."
And so the poor dead bird sits unnamed, un-
honored, and unsung in a glass cage in the Smart-
sonian Institute simply because he died out of
place.
Some three or four years ago a New York
capitalist, who dabbles in mines, called his mineral
expert in and ordered him to Eastern Canada to
examine and report upon a new and vvonderful
mining camp called Cobalt. The learned man ex-
amined the samples, read some of the newspaper
clippings, smiled, and said : "Nonsense."
In vain did the mining broker try to tell him
that silver was silver, no matter how it happened.
"But," said the wise one, "this is a freak ;
there can be no mineral there worth mentioning,
because silver does not occur in that way."
"But, my dear professor," urged the broker,
"the educated idiot who wrote the book from
which you learned these things never saw Cobalt."
Still, it was no use, and the wise man went
away.
Three months later the broker sent "for the
professor. "Will you go to Cobalt ?" he de-
manded, "or must I find another expert ?"
That settled it. The wise man went to Cobalt,
but he went as all the cock-sure experts went in
the early days, as a bull calf goes into a strange
corral, ears and front feet forward, sliding, snort-
ing, and ready to fight.
He had admitted, in the first place, that these
freak chimneys might blow out a few hundred
pounds, possibly a few tons, but nothing worth
while.
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When he arrived in Cobalt they were shipping
the gray matter out in carload lots, and the smelt-
ers were paying as high as 94 per cent. of the
silver value in real money.
A man tried to sell his claim for $25,000.
Nobody would IS The owner spent $400, and
had $1,000,000 in sight. Another man offered
to sell for $too,000. The offer was rejected.
Ninety days after the owner received a check for
$roo,000 for ore which he had mined with a crew
of six or eight men in the meantime.
In short, the pessimistic professor found that
Cobalt was ."different."
I saw the same expert the other day, and he
I- clares that Cobalt is one of the richest, the most
wII- rful mining camps on earth. He believes
that when La Rose secures the Lawson claim,
which is a path of silver running off is the
hill, that property, which controls hundreds of
acres of the earth's surface and the silver be-
neath, will be worth •i lush The Temis-
kaming, which is two hundred and fifty feet in
Keewatin, has a pay-streak three feet wide. And
yet the "educated ots as the broker called
them, said silver did not "occur" in Keewatin.
I stood, one day last week, in the Crown Re-
serve and saw a slab of silver eighteen inches
thick standing fifty feet high, and bins of ore
carrying a thousand ounces to the ton. If Cobalt
lay below the boundary line there would be a
great statnpede to Cobalt.
Cobalt camp is five years old. No other camp
ill Canada or upon this continent has been so
wickedly wildcatted, and the fact that the camp
Ilas survived is proof positive of its permanency.
It is a fact well known to mining men that the
richer the field for legitimate mining, the greater
the opportunity for the fakir.
Before Cobalt had seen the sun rise upon its
,econd birthday it was capitalized at two hundred
million dollars. When it was four years old it
was worth four hundred million, according to the
capitalization of the various mining companies,
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real and imaginary. But in spite of all this sense-
less and sometimes shameless exploitation, Cobalt
has continued to make good. To the expert Co-
balt camp is puzzling, perplexing, confusing, and
contradictory. To the layman, to the man in the
woods, it is as simple as sunshine.
In one of the wide halls in the Parliament
Building at Toronto, in a great glass case, there
is a nugget of ore weng thirteen hundred
pounds, and valued at five thousand dollars.
This came from Cobalt. During the first week
of September this remarkable sample of silver
S. was on exhibition at the Toronto Fair. Stock
in the mining company from whose claim it came
was selling at sixty cents. In this, the last week
of September, the shares are selling between a
dollar seventy and a dollar eighty. That is be-
cause the man in the street can understand this
sample of silver.
The story of the claim which produced this
nugget is worth reproducing. In December, i906,
a newly-incorporated company bought the bottom
of Kerr Lake from the Ontario Government.
Their title took in all the lake with the excep-
tion of the mining claims J. B. 9, J. B. 1o, and
J. B. 1, which had previously been granted to
the Drummond and the Kerr Lake mines. The
first thing the new company did was to dig a ditch
five hundred feet long and drain the lake, lower-
ing the surface of the water about eight to nine
feet. When the lake had been relieved of this
nine feet of water, some four acres of land at the
west end of the lake was exposed. IS this
area the owners began to prospect, discovering
near the surface a good vein of silver. An open
cut was made along the vein for about thirty-five
feet, thirty feet deep, from which several tons of
high-grade silver ore were taken. Until the five-
thousand-dollar nugget was taken out, this mine,
which is called the Crown Reserve, was counted
only an ordinary mine, as claims count in Cobalt.
Now, however, it is worth upon the markets three
times its estimated value at the time of the dis-
covery of the nugget.
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Another object lesson—another illustration of
the richness of Cobalt Camp, which the ordinary
individual can see and appreciate—is found at
La Rose Mine. In the bottom of a shallow,
scarcely perceptible dry ravine, down which the
water rushes when rain falls heavily on the naked
hills, down which the moisture from the forest
that used to be trickled to the creek below, there
is a vein of silver ore plainly visible to the naked
eye, winding along the bed of the rill from one
tI six inches wide, so nearly pure silver that the
surface is worn bright by the shuffling feet of
sight-seers. These things are the things that
tell the tale, and this is the story that is carried
away by the hundreds and thousands of tourists.
who, finding themselves at Temagami, the famous
summer resort, run up to Cobalt as a matter of
curiosity.
As an evidence of the value of the earth's sur-
face in that section of the country, one company
has paid the Provincial Government $1,085,00o
for the privilege of prospecting and taking ore
out from under Cobalt Lake, which lies limpid in
the heart of the town, like a thimble of water in
the hollow of a hand. It is interesting to be able
to add that the enterprising company has found
pay rock below the lake.
Since the forest has been destrOyed, Cobalt
sits or stands in the heart of a wilderness of
twisted, broken, and irregular rock. In spite of
these natural obstacles, the enterprising people of
the place are knocking off the shoulders of little
hills, filling up the gulches, and making streets.
Without the silver it holds, Cobalt would be as
stony and inhospitable a place as one can imagine,
but with its wonderful wealth it has lured some
six thousand souls to the North, to say nothing
of the thousands who come and go.
The.• average annual dividends paid by thirty-
eight Cobalt properties is 8 per cent. Thirteen
of them have yielded 22% per cent. The profits
S. r ton were $174 and $180 for the ore shipped
during the firSt half of 1906.
In comparing the results of the operations for
the first half of 1908 with those of the previous
years, we find the outlook most encouraging. For
these six months the Buffalo Mine earned 6 per
cent., the City of Cobalt 5 per cent., Coniages 6
S. r cent., Crown Reserve 4 per cent., and Kerr
Lake 6 per cent. During the same period the
McKinley-Darragh earned 9 per cent., Nipissing
the same, Silver Queen 5 per cent., Right-of-Way
7 per cent., and 193 per cent. for the Temiskaming
and Hudson S. This latter mine has earned
tS date a total of 987 per cent. in dividends. A
S. rt of these earnings, however, was derived
from the sale of a portion of their holdings.
Some of these mines pay to the Temiskaming
& Northern Ontario Railway, owned by the On-
tario Government, 25 and as high as 50 per cent.
on all their ores.
Last year the world produced 185,000,001
ounces of silver, of which nearly 57,000,000 came
from the United States, and 9,000,000 from Can-
ada. Canada, since the discovery of ore at Co-
balt, has taken fourth place as a silver producer
among the nations of the earth.
Last year (1907) only a little over per cent.
of the Cobalt output went to England for treat-
ment, 17% per cent. was treated in Canada, and
82 per cent. in the United States. The Anglo-
French Nickel Company, of Swansee, Wales, was
the only European company to buy, Cobalt ore,
and they bought only for the cobalt, paying
nothing for the silver.
The smelters pay the miners from 8o per cent.
to 94 per cent. of the silver value of ore, carry-
ing from one hundred and fifty to four thousand
ounces per ton. They pay for cobalt when the
silver ore carries 6 per cent. of cobalt, unless the
nickel contents are higher than the cobalt.
As the years go by and Cobalt continues to
produce, there is every reason to believe that
smelters capable of handling the products of this
great Canadian camp will be built in Canada.
The Coniages has its own smelter, and there is
another at Delora, Ontario.
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Not only has Cobalt grown steadily, but the
area in which ore is found in paying quantities is
gradually extending from year to year. While
there has been considerable development east of
the main line of the Temiskaming & Northern
Ontario Railway, some ore taken out and much
money put in via the broker's office, the talk of
the camp trends, at this writing, west and north.
So promising are the prospects along the Mon-
treal River that the commissioners responsible for
the operation of the railway are seriously consid-
ering the advisability of running a branch of some
twenty-five miles north of Cobalt to tap the river
district some thirty-five miles northwest of Latch-
ford, where the main line crosses the Montreal.
In the above-named district, silver ore has been
found rich enough to justify shipment from the
south. About Bloom Lake there are many prom-
ising prospects. Here the ore is widely distrib-
uted, covering thousands of square miles.
And while these outlying districts are being
developed by newcomers and new capital, the
lucky men who were first in are mining away in
Cobalt Camp. Forty acres of the city belongs to
the Coniages Mines, Limited. The hotel in which
this copy is being prepared sits' on Coniages land.
Immediately below the lobby there is a pay streak,
and some day—years and years from now—the
whole camp will be burrowed out, for there are
veins of silver running in every direction below
the growing town.
Cobalt differs from most mining camps, in
that there is little drinking and no gambling, be-
yond the usual gambling in shares. There are a
number of houses of worship, and they are just
now doubling the capacity of the principal public
school. There is in the streets and hotels the
familiar crowd, heavy-coated, rough-shod, wide-
hatted, happy, hopeful soldiers of fortune. Here
are veterans of Leadville, miners from Creede
and Cripple Creek, men from Mexico and the
Klondike. each and every mother's son expecting
to "strike it rich." Here are South African he-
roes and veterans of the Spanish-American War,
fighting the good fight, their death-dealing six-
shooters hanging on their cabin walls along with
Japanese fans and photographs. In the mess,
which, for the present, is the club of the camp,
the visitor meets many of these ex-soldiers, and
about the cozy mess table one gets a fair and
sober estimate of the camp.
The prediction that Cobalt is a shallow camp
is based on the theory that the veins cease when
they come in contact with the Keewatin, the old-
est formation in the country. The writer slushed
about in the intricate under workings of the Co-
niages, and saw the shining pay streak shining in
the overhanging rock one hundred and fifty feet
from the surface. At one point the green Kee-
watin lifts up to within seventy-five feet of the
surface, but as it dips to six hundred feet at the
other end of the forty-acre claim, the owners
of this great property are not worrying about
Keewatin.
Taking the small area developed, there are at
least a million dollars worth of silver on each
hundred-foot level. This claim, as stated else-
where, extends over a large part of the business
section of Cobalt. It could not be bought for five
million, and is probably worth ten. The present
head of this company is said to have bought the
half interest for $200.
In the Cobalt area there are three kinds of
rock, speaking broadly: the Huronian, in which
the greatest economic wealth of the camp is so
far found; the diabase, which probably comes
second in this particular; and the Keewatin, the
oldest rock or rocks. The Huronian overlies the
Keewatin, and the diabase cuts both. It has been
generally theorized, and experience has lent the
idea some support, that the veins cutting the
Huronian would lose their values and their bodies
in reaching the Keewatin.
For various reasons theories respecting the
diabase veins have not been so general or so
strong, and as to the permanency of the veins in
the Keewatin, in the few occurrences that are in
evidence, no prophecies have been made. In some
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. instances veins cut the Keewatin and enter the
diabase add have proved rich, as in the case of
the Nova Scotia, King Edward, etc. These are
the phenomena of a layer of Keewatin being
forced before erupted diabase. But the Temis-
kaming is different from all these. Its country
rock is a basaltic dike of Keewatin age—that is,
it was erupted long before the Huronian rock was
laid down. The practical sum and substance of
all this theory is, that the scientists can not -see
any bottom to the Temiskamingue vein, which, no
doubt, is particularly pleasing to the owners of
the Temiskamingue.
Speculation upon the depth to which Cobalt
deposit will be found to exist is, of course, im-
portant, for once an ore body is being mined at a
profit, the limitation of its worth is in direct ratio
tS the amount of ore it will produce, and this is
to be figured by length, breadth, and depth. So
uncertain is the feeling of mining men toward the
permanency of Cobalt's deposits that they have
not learned to hope beyond the three-hundred
foot level. Of course, the sound rule in mining
is only to reckon what is "in sight," by which is
meant an ore body visible on four sides, and so
available for assaying and calculation. If the
veins of the Cobalt area would hold their riches
to the depth of one thousand feet, the present
valuation placed upon the stocks of our leading
mines might safely be multiplied by from five to
ten, which gives a token of how much is at stake
upon the point.
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FOOTBALL.
The Season's Windup.
The most glorious football season that Old
Rose has ever had has just been finished, and it
will certainly be one for the students to remem-
ber until the end of their days. We scored 86
points to our opponents' 80. We won three
games, lost four, and tied one, and were not de-
feated by a State team. Wabash, our old tivals,
were trounced, and had we lost•every other game
on the schedule the rooters would have been sat-
isfied. Now that, according to dope, we hold
second honors among all other schools in the
State, I certainly think that the student body
ought to offer their thanks and show their appre-
ciation to the eleven for the hard work that they
have put in to make this standing possible. Since
the 
•
last game Butler has come forth with a howl
about being above us in the State standing, but
we fail to see why they deserve the honor. They
are claiming it on the scores of the two teams
with Earlham, as they scored more points on the
"Quakers" than vve did. Still, Butler did not
play a big school in the State until they met us.
We beat Wabash, which triumphed over Frank-
lin by a much bigger score than did the Irving-
tonites, so there are some more of the compar-
ative scores for their sporting writer to juggle.
Now as to how we get second honors. We
beat Wabash lpy only one less point than did
Notre Dame, who won the first honor by beating
Indiana, who in turn•put Purdue out of the run-
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ning. If this does not give us the place, then we
miss our guess. We would give the order of the
State teams as follows, according to comparative
scores: Notre Dame, Rose Poly, Butler, Wa-
bash, Indiana, Purdue, DePauw, and Earlham,
with the lesser schools fighting it out for the last
positions. I hate to put Butler up in the running,
as I consider the team much inferior to Indiana
and the "Boilermakers," but according to scores
this is the place they have won.
On all of the all-state teams that have been
picked by the experts we have had men. On
Heze Clark's selection in the Terre Haute Star,
Offutt made center, Hadley tackle, and Backman
fullback. This team is picked of men in the
State who come under the four-year rule, anIJ
no Freshmen or four-year men are placed. On
Heze's second team, Standau makes a tackle and
Bradford quarterback. In the choice of the In-
dianapolis News, Pritchard makes left end and
Backman fullback, while Hadley makes a tackle
on the second team. In the Indianapolis Sun,
Backman made full and Standau tackle. The last
chI ice was in the Indianapolis Star after the close
of the season, and choosing men regardless of
the four-year rule, Hadley was placed at tackle.
Thus, Hadley and Backman made the first team
I n two selections, and Offutt, Standau, and
Pritchard made it on one. I think that this is
the greatest record that Poly has made in many
years, and that every student and akunnus ought
to take off their hats to the members of the
eleven.
A
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Now, what made all of this possible? Seem-
ingly, we had no better material to start the sea-
son on than we had last year, but the results were
different. Heze Clark won a home for himself
with the boys right at the start, and then many
more took an interest in the work, and every
night of the season at least twenty men were out
in suits, an unheard-of thing around Poly before.
Heze showed that he knew how to handle the
men, and the rooters early began to realize that
they had the best team that had represented them
in years. Manager Frisz made the manager for
the occasion, and made money for the Athletic
Association, something that has never been done
before. Captain Backman was there "with the
goods," and proved an able helpmate to Clark.
Heze has signed his name to a next-year's con-
tract, and will be on hand to start the practice as
soon as school opens. Prospects for then look
especially bright, as only Pritchard, Curry, Smith,
and Tyler out of the men that were on the squad
this fall will be lost by graduation. Then Heze
is the idol of all idols among high-school athletes
of the State, and his presence here will certainly
• attract many of these stars.
Earlham, 4; Rose, 26,
On November 7th Coach Vail brought over
his warriors from Earlham with the hope of at
least holding us to a tie score, but he took them
back to Quaker Town that night with the short
end of a 26-to-4 score. During the first half we
had it all our own way, and ran up 22 points, but
in the second our opponents came back strong
and each side scored 4 points. Bradford was in-
jured early in this half, and his absence seemed
to take the starch out of Poly. Not that Shook
can not play the position, but that the players
seem to place more confidence in "Brad." In
White, "Pritch" found his match in the punting
division, but, then, on the returning plays Strouse
had any of the "Quakers" bested. Offutt again
covered himself with glory by duplicating the
trick he pulled off in the Wabash game, that is,
scoring a touchdown.
Strouse made the feature play of the day by
his long run of 6o yards, being forced outside of
bounds just two feet before he reached the goal
line. Then Backman carried the ball over with
one line plunge. This touchdown was made in
the record time of thirty-four seconds after the
ball had been kicked off, with only two men carry-
ing the ball. Earlham kicked off 40 yards, and
"Back" returned it 25 yards. On a forward pass
thrown by Bradford, Strouse took the ball for
his long run, and Backman scored. Thus, in
three runs 95 yards were covered in thirty-four
seconds.
Backman crossed the Quakers' line twice, and
Offutt and Standau turned the trick once each.
Pritchard made one kick from placement and
kicked the ball over the bars twice from touch-
downs. White made the lone score for his team
by a drop kick late in the second half.
THE LINE-UP.
Earlham. Position. Rose.
Beebe L E Pritchard, Tyler
Lindley L T  Hadley
Walthal  L G .Childs,Wente, Smith
Stasler   Offutt
Denham, Lewis. . . R. G   I Itighbanks
Johnson, Swaim R T   Standau
.R E Struck, Curry
 Bradford, Shook
L H....Webster, Strome
Hayworth R H Strouse, Baker
White, Captain F B. ... Backman, Captain
Furnas, Morrison..
C. Jones, Hill
J. Jones
Summary.—Touchdowns: Backman 2, Stan-
dau, Offutt. Goals from touchdowns: Pritchard
2. Place kick: Pritchard. Drop kick: White.
Referee: McKinney, Marion Club. Umpire:
Scott, Princeton. Head linesman: Sherry, Bos-
ton. Timers: Heaton and Brennan. Time of
halves: thirty-five minutes.
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Kentucky State, 12; Rose, 1o.
In the hardest and most stubbornly fought
battle of the season, Kentucky State triumphed
over us by the score of 12 to IO on November 17.
It was straight football all the way through, and
the "Colonels" had us bested as to weight. In
this game Hughbanks, Offutt, and Standau were
the principal men that held the score as close as
it was. The game was exciting from start to
finish, but the most critical point came near the
end of the last half, with the score standing 12
to IO against us. By a series of forward passes,
beautifully executed, we marched down the field
to Kentucky's 25-yard line, where "Pritch" tried
a place kick. Offutt's pass to Strouse was per-
fect, and the kicker took his time and drove the
ball hard. The pigskin went high and apparently
straight, and was so close that the whole audience
held its breath. But the referee shook his head.
The ball had missed by less than six inches. This
was our last chance to win, as directly after the
kick-off time was called for the end.
This was the hardest battle the Old Rose
fought during the season, and the boys were not
so much disappointed over the result, as they all
realized that Kentucky was the strongest team
met, with the exception of Vanderbilt. Backman
made the touchdown for us, and "Pritch" kicked
the goal and made one kick from placement.
THE LINE-UP.
Kentucky. Position. Rose.
Webb C   Offutt
Cay R G   I Inghbanks
Cardwell L G  Childs
Stofer R T   Standau
Dunbar L T Hadley, Smith
Hendrichson, Cap'n R E   Curry
Barbee L E  Pritchard
Post  Q  Bradford
Shelby  R. H Baker, Webster
Taylor L H   Strouse
Rout F B Backman, Captain
Summary. — Touchdowns: Taylor, Post,
Backman. Goals from touchdowns: Barbee 2,
Pritchard. Place kick: Pritchard. Referee:
Anderson, Michigan. Umpire: Corbinsher, West
Point. Head linesman: Quiredolf, Penn. State.
Time of halves: thirty minutes.
Butler, 6; Rose, 6.
Tough luck and one single mistake by an
official was the cause of our not beating Butler at
Indianapolis on Thanksgiving. But for the mis-
take of Referee Davis the score would have been
6 to o in our favor. This is how it happened.
Butler kicked off at the beginning of the second
half, with the score o to o, and Pritchard fumbled
and Backman fell on the ball on our i8-yard line.
Pritchard dropped back under the goal posts for
a kick, but it was blocked. The oval fell behind
our posts, and then came a grand rush to fall on
it, and it was during this melee that it is charged
that Poly held. We claimed a touchback on the
play, but it was not allowed, and we were penal-
ized for holding, and Butler instead of ourselves
was given the ball but two yards from our goal,
and they easily shoved it over for a marker.
How different was our touchdown! We made
a grand, steady march down the field, with "Back"
doing most of the heavy work through the line,
and, after going this way without a stop for 70
yards, our doughty captain went over the line,
and Pritchard kicked the goal.
Now as to where the tough luck came in. The
field at Washington Park runs east and west, and
through the entire afternoon there was a stiff
wind from the west. Butler chose to defend this
west goal, so had the elements in their favor for
kicking. On their 25-yard line the base line,
which is skinned, ran clear across the field, and
on account of the rains this spot was six inches
deep in mud. No less than seven times during
that first half did we rush the ball to this spot,
only to lose it on downs, as the boys could not
get a start in the mud. Then Thomas would kick
out of danger, only to have the performance re-
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peated. Say, you have seen punters, but this man
Thomas is certainly the king of them all. Every
one of his kicks would go for at least 6o yards,
and they were high enough in the air to allow
the ends to get down and be waiting for them to
come to earth.
Then in the second half we had the same odds
against us as we did in the first, but then we were
being led on the score, and the boys fought as
they have never fought before and tied up the
score. After this there were only a few min-
utes of play left, but in that time we came near
scoring, as "Pritch" just barely missed two place
kicks. These gave Butler an advantage again, as
Thomas would punt way down the field and the
ball would have to be carried back again.
We did not lose the game, but then we did
not win, so the boys all felt bad about the result
that night; but since then they have all recov-
ered, and are planning great things for next fall.
Many rooters from the school were on the field,
and made as much noise as did the entire Butler
crowd. Still, we do not think that the boys, as
a whole, in school showed the proper spirit, as
there ought to have been three or four times the
number in Indianapolis that day, as it was vaca-
tion time and exams had just been finished, so
the financial wail is the only excuse that any one
had for staying at home, and we do not think
that this affected every one that stayed in Terre
Haute that day.
THE LINE-UP.
Butler. Position. Rose.
Hartley  C  
 
Offutt
Cruse R G   Hughbanks
Bertman L G Childs, Smith
Leukhart  R T   Standau
Thomas L T  Hadley
Eldridge L E  Pritchard
Stiffler R E Struck, Curry
McKay, Captain Q  Bradford
Garriott  R H Baker, Hoffner
Grier L H Strome, Webster
Stewart  F B Backman, Captain
Summary.—Touchdowns: Grier, Backman.
Goals from touchdown: McKay, Pritchard.
Referee: Davis, of Princeton. Umpire: Porter,
of Cornell. Head linesman: Siler, of Illinois.
Time of halves: thirty-five minutes.
Sixteen Get "Rs."
Sixteen men won their "R" in the football
season by playing in five games. These men are
Pritchard, Hadley, Childs, Offutt, Hughbanks,
Standau, Curry, Struck, Bradford, Baker, Web-
ster, Strouse, Backman, Hoffner, Smith, and
Kroemer. Of these, Pritchard, Hadley, Offutt,
Standau, Strouse, and Backman have won the
monogram in previous years, and all of the rest
are new men. These letters will be awarded very
soon at a general assembly, at which the mono-
grams for baseball, track, basketball, and tennis
of last year will also be given.
The Men that Made the Points.
Pritchard—Thirty-one points, seven goals
from touchdown, and six place kicks.
Backman—Twenty-five points, five touch-
downs.
Standau—Ten points, two touchdowns.
Offutt—Ten points, two touchdowns.
Hadley—Five points, one touchdown.
Baker—Five points, one touchdown.
Total—Eighty-six points, eleven touchdowns,
six place kicks, seven goals from touchdowns.
Standau, Track Captain.
At an election held December 3d George
Standau, '10, was elected captain of the track
team for next spring. Nine men voted on the
leader, and Standau got four votes, Smith, '09.
three, and Buckley, 'o9, two. Very soon Standau
will start some preliminary work for next spring
in the gym, aiming to get the boys into condition.
It is not probable that we will have a paid coach
this year, as we had last, but the boys still remem-
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ber the teaching given them by Coach Knight last played with Earlham, Normal, DePauw, Indiana,
spring, and will profit by the experience. Miami, Butler, Vanderbilt, and other colleges in
the State.
Basketball Dope.
Already is the basketball season on, as any
one can see by going to the gym any evcning
after school. Captain Hadley has had a large
squad of candidates out every night, and many
interclass games have been played. The race is
now on for the center position, and it is entirely
too early in the season to tell just who will make
it. December i4th and 15th the usual series of
interclass games with our friends the enemy at
Normal will be played in the Normal gym. On
the 14th the Freshmen' and Juniors will play, and
on the following evening the Sophs and Seniors
will try conclusions.
Now, we want to win every one of these
games, but to do so every man that knows any-
thing about the game must come out and help ;
and then all students should go into the enemy's
camp and root for the team, as this counts for
much in a basketball game, and you may rest
assured that the Normals will be out in force.
Then the Normal girls will be there, too, and this
will be an added attraction.
Manager Rockwood already has many games
scI' duled, and as the first one will be played Jan-
uarynot much time is left in which to prac-
tice, as the holidays intervene. Games will be
All-Star Teams.
Heze Clark in the Terre Haute Star:
First Team. Position. Second Team.
Offutt, Rose Lawrence, DePauw
Center.
Eggeman, Purdue Lickey, Purdue
Guard.
Dolan, Notre Dame  Trimble, Indiana
Guard.
Hadley, Rose  Kelly, Notre Dame
Tackle.
Dutter, Indiana  Standau, Rose
Tackle.
Goebel, Purdue Jackson, DePauw
End.
Hargrave, Wabash  Berndt, Indiana
End.
Cunningham, Indiana  Bradford, Rose
Quarter.
Backman, Rose Stiers, Wabash
Full Back.
Miller, Notre Dame  Colbert, Wabash
Half Back.
S. Paddock, Indiana Ruell, Notre Dame
Half Back.
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DIFFERENTIALS
R. A. Crumley, an ex-'09, has entered the
Sophomore Class.
Jo, in Electricity—Now just imagine a man
flowing in the direction of this coil.
HEARD IN VALVE MOTIONS.
O'Brien—How much pull back did you use on
this exhaust valve?
Brennan—About two inches.
Frisz—One hundred and eighty pounds.
Heim—A mile a minute.
Brannon—Three gallons.
Offut (explaining method of procedure in
Triangulation)—To reduce the error to a mini-
mum, it is advisable to equalize the angles of the
triangle in question as nearly as possible. This
is accomplished by making the triangle three-
cornered.
Washburn, the Bard of Heyworth, Ill. (sing-
ing)—Observe the features in her face—!
Doc White (explaining the mysteries of Chem-
istry to a young lady)—The study of Chem-
istry depends upon the discovering of certain
affinities—
Young Lady—Pardon me, I don't wish to
hear any more about it, if you can not avoid that
subject.
After careful consideration and diligent re-
search, Werst has discovered that the mouth of
a river is the place where it stops.
Hunting, '12 (after making a pathetic dis-
covery) :
"Little grains of powder,
Tiny dabs of paint,
Make my girl's complexion
Look like what it ain't."
From all appearances figures failed (for want
of some representing less than zero) to express
Wischmeyer's appreciation of the Soph Descrip-
tive Quiz Papers.
THE ROSE TECHNIC.
Electric Tunneling.
The use of a tiny gas flame or a platinum
point heated to incandescence by a circuit has
long been used to engrave glass by the decrepi-
tation of small pieces, and this property may be
used to a more practicable extent and on a larger
scale in rock cutting in tunnels and mines.
A series of electric arcs on a turret at the
heading is proposed for the purRose.
The first attempt to pierce Hoosac Mountain,
in Northwestern Massachusetts, was by means of
a gigantic turret carrying numerous chisels, the
invention of General Herman Haupt, but, after
boring a hundred feet or so, the machine was
abandoned, and the 4.71 miles of tunnel made by
drilling and blasting.
It was a long time before this tunnel was
lighted by electricity, as there was not at the time
any insulated wire in the market which would
resist the dampness of the tunnel.—Electrical
Review.
Test of Sewage-Pumping Engines.
Official test, of the sewage-pumping engines
at the Thirty-ninth Street station at Chicago
show a consumption of V. pounds of saturated
steanl—n-7 pressure per horse-power
hour, and an official dtity of 15o,68r,634.36 foot-
pounds per 1,000 pounds of steam on the north
engine, and fo.81 pounds of steam per indicated
8()
horse-power 110U1', and 145,347.7 foot-pounds per
i,000 pounds of steam on the south engine.—
POiver and the Engineer.
Army Engineering Corps.
The engineering corps of the army now has a
strength of one hundred and eighty-nine officers,
of whom only forty-four are left under the full
control of the War Department, to attend to for-
tifications, riVer and harbor improvements, and
other duties devolving by law upon this branch of
the army. Accordingly, General Marshall recom-
mends in his annual report, just made public, an
increase of one hundred and thirty-two officers,
of whom about one-half are to be employed on
military and civil work of construction, and the
remainder in three additional battalions and for
regimental organization. During the early part
of last year, nine out of a total of twelve engi-
neering companies were given work in the tropics,
a much greater proportion than in the case of any
other branch of the service. Leaving aside all
considerations of the desirability of having river
and harbor improvements conducted under the
suI- rvision of the War Department, as at pres-
ent, attention is called to the great change in
public feeling regarding military matters during
the last few years. One of the papers read be-
fore the International Engineering Congress, four
years ago. related to the fortification of the
United States seaboard, and the statement then
90 THE ROSE TECHNIC.
given concerning the incomplete nature of the
country's preparation to resist invasion came as a
shock to thinking men. It was reflected by Con-
gressional action, in a measure, and our strictly
military engineering has consequently assumed an
importance in public opinion which is highly grat-
ifying. The part played by the engineer in mod-
ern warfare was also emphasized in the meager
reports from Manchuria, and it is safe to say that
those readers who reflected seriously on the les-
sons of the sieges and engagements of the Rus-
sian and Japanese forces realized as never before
how completely engineering resources of every
sort are strained in great operations of a military
nature. From the viewpoint of national protec-
tion, General Marshall's request should certainly
be granted.—Engineering Record.
Great Power Enterprise.
The great power transmission enterprise of
the Province of Ontario was formally inaugu-
rated on November 18, at Toronto, when ground
was broken with impressive ceremonies at the site
of the first tower. The incident is important as
marking the completion of the period of discus-
sion and planning and the beginning of construc-
tion of the great public undertaking for the trans-
mission of power on this continent. The project
first attracted attention some six years ago, and
has been moving forward steadily ever since, re-
quiring at every stage as tactful handling of busi-
ness and political situations as any enterprise that
has ever been undertaken in the Dominion, in all
probability. In many ways the undertaking was
entirely new. Owing to the firm grasp on the
Niagara Falls possessed by various power com-
panies and uncertainties regarding their franchise
limitations, it was considered best to buy power
and transmit it in bulk, so to speak, to the various
municipalities within an economical transmission
distance from the Falls, leaving it to the nitinici-
palities to dispose of it in detail. The power will
be furnished by the Ontario Power Company, of
which General F. V. Green is Vice-President.—
Engineering Record.
Balancing a Rock Crusher.
The .linerican Machinist for November 26
has for its leading article a graphical method for
determining the weight and position of a counter-
balance for the balance wheel of a large stone
crusher, which was causing trouble by reason of
its vibration. The vibration was reduced from
.48 inches to .03 inches.
The article is written by Prof. 0. P. Hood,
ichigan College of Mines, who graduated from
Rose in '85. If you are really interested in engi-
neering, you can't afford to let this able and in-
structive article pass without a thorough reading.
Present Practice in Drafting-Room Conven-
tions.
The American Machinist recently sent out cir-
cular letters containing thirty-five practical ques-
tions regarding drafting-room practice to a large
number of leading manufacturing firms. It is
interesting to note that there is but little uniform-
ity in present drafting-room methods. A few of
the questions and answers follow:
"Question 5.—When tracing, do you use uni-
form wide object lines? Ever use shade lines?
"Use uniform, thick, object lines: never use
shade lines, mo; sometimes use shade lines, 21;
use shade lines on small details, 5: always use
shade lines, 14; experts in the use of shade lines
may do so to make drawings clear, shade
rounded parts, I.
"Question 8.—What style of lettering do you
use? Sloping? Vertical? Freehand? All capi-
tals of uniform height, or capitals and lower case?
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"Freehand sloping, 52; freehand vertical, 45 ;
freehand capitals, Gothic, uniform height, 61;
freehand capitals and lower case, 4o; all capitals,
initials slightly higher, 5 ; lettering left to option
of draftsman, 2. * * *
"Question I.—When hatch-lining sections,
do you use uniform or symbolic hatch lines?
"Standard symbolic lines, 59 ; uniform hatch
lines for all materials, 44 ; shade section part with
4H pencil and note name of material, 4 ; sym-
bolic hatch lines and add name of material, 3 ;
uniform on details, symbolic on assembly draw-
ings,
"Question 31.—Do you use the glazed or dull
side of tracing cloth?
"Dull side, 66 ; glazed side, 32 ; both, 4. 'Dull
side, because it lies flat better in drawers."Dull
side, so that changes which may be necessary
while work is under construction can be made
easily in pencil and later in ink."Dull, except
for U. S. Govermnent, who requires the glazed
side to
Accidents to Workmen.
..A.ccidents to workmen hired by a contractor,
but using equipment furnished by an owner, de-
fects in which equipment cause the accidents, are
a source of considerable complication in settling
claims for damages. A recent case of this sort
particularly deserves the attention of contractors.
A mine owner engaged a contractor to sink a
shaft, and furnished the latter with a hoisting
cable and other equipment. The contractor was
warned by the owner's caretaker that the cable
needed inspection, but no examination was made
of it. After the work had gone on for about ten
days, the cable broke and dropped a bucket on
one of the workmen at the bottom of the shaft,
severely injuring him. The workman sued the
owner, but the Kansas City Court of Appeals,
one of the courts of final jurisdiction in Missouri,
has decided that the owner's negligence was but
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a remote cause. After pointing out that the con-
tractor took a rusty and worn cable, after a warn-
ing that it might need repairs, made no inspection
in the first instance and then used it without any
thought or care, the court ruled, 112Rep.,
1,005, that "such conduct was culpable in the
highest degree, and it was the proximate cause of
the injury." Attention is called to this decision
because there is a feeling am•Dng contractors that
they are not responsible for accidents due to
equipment furnished by owners.—The Engineer-
ing Record.
Advertising New Tools.
It has been suggested that in both advertising
and describing new tools it would add to the in-
terest and value if the power required was given
in each case. This will, of course, vary with the
A ork being done; but the average or the maxi-
mum power required would undoubtedly be wel-
comed in many cases, especially by those who are
limited as to the power available in their shop.—
A merican 3hichinist.
Automobile Damage to Roads.
The following is from a letter written by Mr.
C. H. Smith to the editor of Thc Engineering
Record:
"Has any one up to tile present time taken
into account the fact that the tearing up of the
roads by high-speed automobiles is due to the
stretching of the rubber tires and the contraction
of the same as they leave the surface of the
ground ? This stretching and contraction gives a
picking action to the tire on the road surface and
moves particles of the road material, thus causing
deterioration. Suction would only move the light
dust and could not start the real road surface.
The clinging action of the rubber-tired driving
wheels has a tendency to roll the individual pieces
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of the road material in an opposite direction to
that of the wheel. This is what destroys the bond
and tears up the road. I hope to see this subject
discussed more fully in your columns."
Allowing for Contraction of Threads in
Hardening.
It is well known that a tap shrinks when being
hardened so that the pitch of the thread will not
be the same as when it was cut. To correct the
error due to shrinkage it is customary, when
making long taps, to increase the pitch by allow-
ing o.00r inch per inch of length of the tap.
Thus, if it is desired that the finished tap have
an accurate pitch of twelve threads per inch, it
would be necessary to cut twelve threads on a
length of Low inch. The gear train for cutting
this thread can be figured by the use of the gen-
eral rule for lathe gearing—that is, divide the
number of threads per inch on the lead screw by
those on the work, and select gears having the
ratio of this fraction.
The number of threads per inch to be cut on
a tap of twelve pitch is  
r2
, which equals
.00r
1[2000 . When the denominator of the fraction is
ram
reduced to a whole number, the result is obtained
by multiplying both terms of the fraction by
r000. According to the rule, the ratio of the
gears when the lead screw has five threads per
inch is:
12000 5005
5  Iooi 12000
This ratio can be separated into two factors,
thus:
5005 65 X 77
12000 - I 20 X 100
The separation of the ratio into two factors
must be done by inspection, or by factoring, and
the process is easy or difficult, depending upon
the knowledge of arithmetic possessed by the one
making the calculations.
The result shows that if two pairs of gears
are connected up so that the ones having sixty-
five and seventy-seven teeth will be the drivers
and the ones having one hundred and twenty and
one hundred teeth will be the followers, the com-
bination will cut the thread on the tap and allow
o.00r inch per inch shrinkage. Another combi-
nation of gears that will give the required ratio
is and J1-. The combination to select in any
roo roo
case will depend upon the gears at hand and the
cost of ones that must be made or purchased.—
American Machinist.
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SPECTACLES
Properly Fitted
by First-Class Optician
J. M. BIGWOOD
3cweler anb Optician
607 Wabash Avenue, Terre Haute, Ind.
Special Attention given to
Fine Watch Repairing
Fil
Headquarters for
POLY FOBS, PINS, etc.
WM. SCHONEFELD'S
tlilarittaru
Drugs, Toilet Articles, Stationery,
Cigars, Tobaccos, Candies,
Rose School supplies.
Corner Seventh Street and Big Four Railroad
Opp. Big Four Station. TERRE HAUTE, IND.
Northern Cafe
SPECIAL ORDERS
MEALS, LUNCHES
 AND 
FRESH OYSTERS
SMITH & WILLIAMS
COLUMBIAN LAUNDRY CO.
Ask BAREUTHER, 10
We want the men from Tech,
The men from every year,
To know we do your laundry work right,
And want you to send your work here.
1112,1114 Wabash Ave.
SMITH
Dealer in Sporting Goods
and Athletic Supplies
News Dealer, Stationer and Bookseller
ALL THE LATEST COPYRIGHTED NOVELS
ON SALE AS SOON AS PUBLISHED
673 WABASH AVENUE
John G. Heinl & Son
florists
129 South Seventh Street
TERRE HAUTE, IND.
DON'T FAIL U.) come to us when you want a real swell Suit or Overcoat. Wehave the swellest line for this season ever shown. We sell the
celebrated Walliover Shoe, $3.5o and $4.00, and the Hanan fine Shoe for men,
and $6.00. Everything new in HATS, NECKWEAR and GENTs' FURNISHING GOODS.
TUNE BROS.
CASH CLOTHIERS, HATTERS and GENTS' FURNISHERS
Fifth and Wabash fivenue
Always mention THE TEcHistic when writing to our advertisers. It may help us.
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REMEMBER
" When you are called upon to reduce the product-handling cost for your firm,
your better judgment will suggest LIFTING MAGNETS.
It will then be up to you to select the best, the most dependable, and the most
suitable magnet to perform the required duty.
!i Our large experience as pioneers in their manufacture, and our willingness to
serve you in solving your problems, are at your disposal.
Our standard line of magnets consists of three types,which we make up in seven-
teen different sizes. We also make special magnets for handling special shapes.
You will be interested in our new No. 6 Type Si! Magnet
Send for Bulletin
The Electric
Controller and Mfg. Co.
CLEVELAIND, 0.
lasitoo•
Always mention THE TECHNIC when writing to our advertisers. It may help us.
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FOUILRES BROS.
Hatters, rurnishers and Tailors
.. Selling Agents ..
KNOX, STETSON,
HEATH, and many
other well known
College Hats and Caps
Galore
Manhattan Shirts,
Keiser's Barathea
Everything Up-to-the
minute i n Evening-
Wear 
11s1$1 ii BROS.
Hatters, Furnishers and Tailors
631 Wabash Avenue
EREVETT
T he Tailor
Surest fitter ! Largest Line!
Lowest Prices!
Longest Record I
North Seventh St. NEAR BIG FOURDEPO1
THE
ir zz2 ENGINEERING
MAGAZINE
4°3
THE ENGINEERING MAGAZINE pub-
lishes the best original articles by the
highest authorities on all phases of cur-
rent engineering progress.
Additional and exclusive features are:
a Review and Topical Index to the cur-
Ael
•
•
1)3rent contents of nearly two hundred en-
gineering and industrial journals; Current
Record of New Technical Books; Indus-
trial News; latest Improved Machinery
and new Trade Literature.
Every number is a valuable reference
book for every engineer or student of en-
gineering.
Ask for sample copy and descriptive cir-
cular.
THE ENGINEERING MAGAZINE
140-142 Nassau St., New York
•
•
4
•
•
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Drawing Inks
Eternal Writing Ink
Engrossing Ink
Taurine Mucilage
Photo Mounter
Drawing-Board Paste
Liquid Paste
Office Paste
Vegetable Glue, etc.
Are the finest end best goods of their kind
Emam•Ipitte yourself from t ti,e eorrotilve and
ill• mtc I I i rig arid HAI lie:-Ivem, and adopt the
HIGGINS INKS and ADHESIVES.
They will he revelut yg.ti.
AT DEALERS GENERALLY
CHAS. M. HIGGINS & CO., Mfrs.
Branches
Ch icairo and London
371 Ninth Street
BROOKLYN.
•
•
p
•
•
•
•
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HERZ'S
CHRISTMAS
GIFT-THINGS
